Analysis of DNA-protein interactions: from nitrocellulose filter binding assays to microarray studies.
Determination of the sequence of the human genome and knowledge of the genetic code have allowed rapid progress in the identification of mammalian proteins. However, far less is known about the molecular mechanisms that control expression of human genes and about the variations in gene expression that underlie many pathological states, including cancer. This is caused in part by lack of information about the binding specificities of DNA-binding proteins and particularly regulative important molecules such as transcription factors. It is consequently crucial to develop new technologies or improve existing ones for the analysis of DNA-protein interaction in order to identify and characterise DNA response elements and the related transcription factors or other DNA-binding proteins. The techniques that are currently available vary with respect to the type of result that can be expected from the assay: a mere qualitative demonstration of binding; the identification of response element sequences at high throughput; or a quantitative characterisation of affinities. This article gives an overview of early and recent methodologies applied to such ends.